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Abstract of the contribution: This contribution evaluates the corresponding solutions for key issue #12 "System migration and interworking for eV2X " and proposed a conclusion related to solution #9 and #20 for this key issue.
1.
 Introduction

For this key issue, the following aspects should be addressed:

-
For PC5, how to support a 5GS V2X capable UE's communication with EPS V2X capable UE for the common services, e.g. basic safety related V2X services. This includes for example the selection of the PC5 RAT and features to use such that the 5GS V2X capable UE's message can be properly received by EPS V2X capable UEs;

Editor's note:
This aspect has RAN dependency and needs coordination with RAN WGs.

-
How to operate a 5GS V2X capable UE when it is under a V2X system based on EPS, and how to operate an EPS V2X capable UE when it is under a V2X system based on 5GS, with the understanding that current 5GS interworking principles as defined in clause 5.17 of TS 23.501 [7] are also applied to V2X;

-
How to support roaming/interworking operation of the V2X UE between a V2X system based on EPC and that based on 5GC, e.g. how to handle the V2X policy/parameters from V2X Control Function via EPS and those delivered via 5GS.
There are several solutions addressed this key issue:

· For above bullet #1, Solution #14 addressed the aspect of PC5 RAT support, Solution #20 addressed the aspect of PC5 Tx profile selection based Policy and parameters for PC5 communication. 

· For above bullet #2, there is no solution since this aspect seemed unnecessary for this key issue.

· For above bullet #3, Solution#9 addressed the V2X Policy and parameter provisioning method and Solution #20 addressed NG-Uu/Uu communication parameters.

Only the part related to whether Solution #14 can be concluded for bullet #1 was controversial due to the concern that it mandated the 5GS capable UE to support both LTE PC5 and NR PC5 in order to support the communication with EPS only capable UE over LTE PC5. In case the 5GS UE vendor would like to support the PC5 interworking aspect with EPS capable UE, in implementation, the 5GS UE vendor can choose to implement LTE PC5 in their product, this is purely implementation choice, we cannot mandate this in standard. Standard cannot guarantee the LTE PC5 only capable UE can communicate with the NR PC5 only capable UE over PC5 interface, for such scenario, both UEs can still communicate with each other over Nu/NG-Uu interfaces. 
For the remaining part of bullet #1, Solution #20 has provided the necessary parameters for PC5 operation with a specific PC5 RAT, in case the 5GS capable UE is capable of the specific PC5 RAT, once the specific PC5 RAT is selected, the UE will know the V2X Policy and parameters for the according PC5 RAT.
2. Proposals
- Agree the following changes to TR 23.786  
*********** Start of the first change ***********
6.20
Solution #20: Authorization Policy for eV2X communication over PC5 interface and NG-Uu interface
6.20.1
Functional Description
This solution addresses the aspects of "Policy and parameters provisioned to UE" in Key Issue #5 "Service Authorization and Provisioning to UE for eV2X communications over PC5 reference point", Key Issue #11 "Service Authorization and Provisioning to UE over NG-Uu reference point" and PC5 interworking aspect of key issue #12 “System migration and interworking for eV2X” partially. 
This solution is based on clause 4.4.1.1.2 of TS 23.285 [5] and applies for the PCF based eV2X architecture in Annex A.1. In the solution, some Authorization Policy parameters are for in coverage and the others are for out of coverage.

Since NR and E-UTRA can both connect to 5GC, a UE can be served by either E-UTRA connected to 5GC or NR, in the perspective of Uu interface. In addition, depending on the operator's deployment and UE's subscription, it is possible that a UE is authorized for only one RAT or both RATs for PC5 in a PLMN. 
This solution describes the authorization policy provided to UE, considering the scenario that UE is connected to 5GC.
6.20.2
Authorization Policy parameters to UE Connected to 5GC

6.20.2.1
Authorization Policy parameters for PC5 Communication

The following Authorization policy/parameters for eV2X communications over PC5 reference point is provisioned to the UE connected to 5GC:

1)
Authorization policy:

-
When the UE is "served by E-UTRA" or "served by NR":

-
PLMNs in which the UE is authorized to perform eV2X communications over PC5 reference point when "served by E-UTRA" or "served by NR".

For each above PLMN:

-
RAT(s) over which the UE is authorized to perform eV2X communications over PC5 reference point.

-
When the UE is "not served by E-UTRA" and "not served by NR":

-
Indicates whether the UE is authorized to perform eV2X communications over PC5 reference point when "not served by E-UTRA" and "not served by NR".

-
RAT(s) over which the UE is authorized to perform eV2X communications over PC5 reference point.

2)
Radio parameters when the UE is "not served by E-UTRA" and "not served by NR":

-
Includes the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform V2X communications over PC5 reference point when "not served by E-UTRA" and "not served by NR" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

NOTE 1:
The radio parameters are to be defined by RAN WGs. Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

3)
Policy/parameters for PC5 Tx Profile selection:

-
The mapping of service types (e.g. PSID or ITS-AIDs) to Tx Profiles.

4)
Policy/parameters related to privacy:

-
The list of V2X services, e.g. PSID or ITS-AIDs of the V2X applications, with Geographical Area(s) that require privacy support.
5)
Policy/parameters when LTE PC5 is selected:

Same as specified in 3) Policy/parameters in clause 4.4.1.1.2 of TS 23.285 [5] except for the mapping of service types to Tx Profiles and the list of V2X services with Geographical Area(s) that require privacy support.
6)
Policy/parameters when NR PC5 is selected:

-
The mapping of service types (e.g. PSID or ITS-AIDs) to V2X frequencies with Geographical Area(s).

NOTE 2:
The V2X frequencies with Geographical Area(s) will be determined by RAN WGs.

Editor's note: Whether Destination Layer-2 ID is part of the Policy/Parameter and how to determine the Destination Layer-2 ID are based on the conclusion of Key Issue #9.

Editor's note: Which QoS parameter(s) is used and how to determine the QoS parameter(s) is based on the conclusion of Key Issue #4.

6.20.2.2
Policy parameters for NG-Uu Communication

The following Authorization policy/parameters for eV2X communications over NG-Uu reference point is provisioned to the UE connected to 5GC:

1)
Mapping of the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to:

-
PDU Session Type (IP type or Unstructured type);

-
SSC Mode;

-
S-NSSAI(s);

-
DNN(s).

NOTE:
Above listed information elements (i.e. PDU Session Type, SSC Mode, S-NSSAI(s) and DNN(s)) are used by UE as UE Local Configuration specified in TS 23.503 [10].
6.20.2.3
Policy parameters for both Uu and NG-Uu Communication

The following parameters for eV2X communications over Uu and NG-Uu reference point is provisioned to the UE connected to 5GC:
1)
Mapping of the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to V2X Application Server address information (consisting of IP address/FQDN) for unicast;

2)
List of FQDNs or IP addresses of the V2X Application Servers, associated with served geographical area information and list of PLMNs that the configuration applies to;

Editor's note: whether MBMS related information is part of the authorization Policy and parameters has dependency on the conclusion of Key Issue #14.
6.20.3
Impact on existing entities and interfaces

UE:
-
The UE stores the Authorization Policy and uses this information to decide whether it is authorized to send eV2X message over PC5 via which RAT.

-
The UE stores the information to establish PDU sessions over NG-Uu and determine the V2X Application Server address over Uu/NG-Uu.

Editor's note:
The impacts on Network Functions are FFS.
6.20.4
Topics for further study

Editor's note:
This clause describes topics for further study.
6.20.5
Conclusions

Editor's note:
This clause provides conclusions of the solution.
*********** Start of the second change ***********
7.2
Conclusions for 5G System
Editor's note:
This clause will capture agreed conclusions for 5G System from the study, aimed for normative phase in Rel-16 timeframe.
For the architectural reference model it is concluded to take Alternative #1 in Annex A.1 as the baseline for normative work.
For Key Issue #1 (Support of eV2X Group Communication), it is concluded that Solution #21 in clause 6.21 is used as the baseline for normative work.

For Key Issue #2 (3GPP PC5 RAT selection for a V2X application), it is concluded that Solution #12 in clause 6.12 is selected for normative work.

For Key Issue #3 (QoS Support for eV2X over Uu interface),

-
Regarding QoS characteristics and new standardized 5QI value, it is concluded to take Solution #2 in clause 6.2 as the baseline for normative work. No additional QoS parameters have been identified in addition to the ones already specified in TS 23.501 [7]. Whether the new combinations of QoS parameter values proposed in Solution #2 are supported or not is pending RAN WG2's feedback.

For Key Issue #4 (Support of PC5 QoS framework enhancement for eV2X), depends on RAN WG decisions, it is concluded that Solution #19 in clause 6.19 is used as the baseline for normative work, with the working assumption that VQI can be supported by NR PC5, and a new set of VQIs would be defined in normative phase.

For Key Issue #5 (Service Authorization and Provisioning to UE for eV2X communications over PC5 reference point) and Key Issue #11 (Service Authorization and Provisioning to UE over NG-Uu reference point), it is concluded that Solution #3 in clause 6.3, Solution #20 in clause 6.20 and Solution #24 in clause 6.24 are selected for normative work.

For Key Issue #6 (Service Authorization to NG-RAN for eV2X communications over PC5 reference point), Solution #6 in clause 6.6 is selected for the normative work.

NOTE 1:
For V2X capability indication and V2X related information per PC5 RAT, alignment based on progress/decision in RAN WGs will be performed as part of the normative phase.
For Key Issue #7 (Network Slicing for eV2X Services),
-
To facilitate deployment of dedicated network slice for use of, for example, automotive industry and to facilitate roaming support, it is concluded to reuse the Network Slicing functionality for 5GS (see TS 23.501 [7], TS 23.502 [9]) with specifying a new standardized SST value dedicated for V2X services.

-
Existing values (both standardized and non-standardized SST) defined in TS 23.501 [7] can also be used for any V2X services e.g. eMBB, URLLC, etc.

For Key Issue #8 (Support of edge computing), it is concluded that the mechanisms to support edge computing defined in TS 23.501 [7] and TS 23.502 [9] can be used. No additional normative work has been identified for this key issue. Potential normative work may be identified by FS_5G_URLLC for this key issue.
For Key Issue #9 (Support of unicast/multicast for sensor sharing over PC5), it is concluded that Solution #11 documented in clause 6.11 is adopted as the baseline for normative work, with the following potential updates based on other Working Groups' feedbacks:

-
the signalling message definition for unicast link establishment and management, e.g. if and how RRC signalling is used for unicast link;

-
the choice of per packet QoS model or bearer based QoS model for broadcast, groupcast, and unicast based on RAN decisions;

-
signal to the base station regarding the service used when network scheduled mode is used;

-
the potential security related procedure updates for unicast communication over PC5.

NOTE 2:
In Key Issue #9 and Solution #11, multicast means groupcast.

For Key Issue #10 (eV2X message transmission and reception) on the support of non-IP based V2X message over NG-Uu reference point, it is concluded to take Solution #18 in clause 6.18 for normative work.

For Key Issue #12 (System migration and interworking for eV2X), it is concluded to take solution #9 in clause 6.9 and solution #20 in clause 6.20 for normative work. PC5 interworking can be supported with proper UE configurations by taking into account e.g. regional regulations, deployments, and UE PC5 RAT capability.
*********** End of the changes ***********
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